This study examines the prevalence of physical and sexual abuse by intimate and commercial sexual partners among street-based sex workers and explores correlates of partner abuse by commercial partners using the following factors: sociodemographics, substance abuse, sexual behavior, and physical and sexual childhood abuse. One hundred thirteen street sex workers were recruited from December 1996 through May 1997 while receiving services from the Foundations for Research on Sexually Transmitted Diseases (FROST'D), a nonprofit organization based in New York City. Partner abuse is a common occurrence among street sex workers. Two of three street prostitutes have experienced lifetime physical or sexual abuse by either an intimate or commercial partner. In addition, one of eight reported physical and sexual abuse by both intimate and commercial partners during her lifetime. Women who were homeless in the last year, those who reported exchanging for drugs and money as their main source of income, used injection drugs in the past year and had sex in crack houses, and who were human immunodeficiency virus (HIV)-positive were more likely to be report combined physical and sexual abuse. Understanding the relationship between partner violence, victim's substance abuse, and HIV-risk behavior is important for the development of public policies and treatment and prevention strategies to address the constellation of problems that drug-using female street sex workers face. 41 
INTRODUCTION W
OMEN WHO EXCHANGE SEX for money or drugs in street-based settings confront an array of intersecting social problems that include: poverty, homelessness, incarceration, substance abuse (particularly crack/cocaine), human immunodeficiency virus/acquired immune deficiency syndrome (HIV/AIDS), physical and sexual partner violence, and history of childhood abuse. [1] [2] [3] [4] [5] [6] Studies showed that the majority of the female street-based sex workers are more likely to be homeless and poor and that sex trading is their major source of income. 7, 8 Sexual and physical abuse and rape are also prevalent among prostitutes. 4, 7, 8 In a study of 130 prostitutes, 82% reported that they had been physically assaulted, 83% had been threatened with a weapon, and 68% had been raped while working as a prostitute. 9 In another study conducted among 1,104 women in three urban communities where illicit drug use was common, 13.7% of the women reported being raped in the year before the interview. 8 Rape survivors in this study were more likely to report exchanging sex for money or drugs in the previous 30 days.
Drug-involved women have been shown to be at an increased risk of partner abuse. The association between drug use and partner violence is explained in the literature by several pathways. A drug-using lifestyle may lead to partner violence because the routine activities and behaviors associated with using illicit drugs, including: involvement in buying, selling, and obtaining drugs; visiting shooting galleries and crack houses; conflicts around splitting and sharing drugs with main and casual partners; being forced to supply drugs for main partners through sex trading; stealing, or "hustling," which increase her risk of experiencing violent traumas of all types, including rape and physical assault by drug dealers and sex partners. [10] [11] [12] [13] Second, the physiological effects and cultural expectancies of different drugs on women may increase their likelihood of experiencing partner violence. Researchers have suggested that crack/cocaine use may increase a woman's verbal aggression against her partner, which may in turn evoke a negative response, including more severe physical or sexual aggression in retaliation. 14 In addition, previous studies have suggested that paranoia, impaired judgment, or distorted interpretation of social cues, which occur as a result of drug use, may also lead to aggressive responses. [15] [16] [17] Third, women who are dependent on drugs and acquire the stigma of being "crackheads," "potheads," or "drug addicts" may be at a higher risk of violence from their partners because they are perceived as violating cultural norms of acceptable female behavior. 14 Violence that is directed toward drug-using women might be explained by gender role expectations. A women who uses drugs may be perceived as engaging in inappropriate gender roles that increase her risk of abuse because her partner perceives her actions as improper. A drunken man may be perceived as funny, whereas a drunken woman is often viewed as obnoxious or unfeminine. 18 Some women have a tendency to become verbally aggressive when they drink, violating gender role norms. 19 Because women on crack often sell sex for drugs, this activity may result in further conflicts about appropriate female behavior.
Fourth, another line of inquiry suggests that partner violence leads to substance abuse. Burnam et al. 20 found increased rates of substance abuse after physical assault and sexual abuse in adulthood among a probability sample of women and men.
Finally, other studies have found that partner violence and substance abuse are reciprocal in nature. In their recent study, Kilpatrick et al. 21 found a cyclical relationship in which substance abuse increases the risk for future physical and sexual assault and physical and sexual assault increases the risk of subsequent substance abuse.
The higher rates of partner violence among commercial sex workers may be also linked to conflicts over condom use. One study of 165 primarily low-income, African American women found a significant association between recent incidence of physical partner violence and a lack of condom use. 22 Another study of 141 women who used urban health clinics found that physical partner violence was associated with unprotected sex in the previous month. 23 In a more recent study using qualitative data on 64 battered women taking methadone, a significant number indicated that past experience and fear of violence prevented them from asking their partner to use a condom. 24 A woman may risk serious harm from her partner(s) if she informs him that she is HIV positive. Indeed, there have been cases of women being shot, injured, and abandoned as a result of partner notification. 25 Sexually abused women may suffer from anal, genital, and nongenital trauma [26] [27] [28] that may increase their risk of HIV transmission. 29 Women often experience anal penetration during rape 27, 30 and receptive anal intercourse is the most efficient sexual mode of HIV transmission. 29 Condoms are rarely used in nonconsensual intercourse. 4, 8, 24 Studies have shown that up to one-third of female rape survivors may have ulcerative and nonulcerative bacterial sexually transmitted diseases (STDs) that increase the risk of HIV transmission. [26] [27] [28] 31 This study examines the prevalence of physical and sexual partner violence by intimate and commercial sexual partners among 105 female street-based sex workers. It also describes the relationship between sexual and physical abuse from commercial sexual partners and the following factors: Finally, using stepwise multiple logistic regression, the study explores correlates of abuse by commercial partners using the above-described factors as independent variables. We did not explore correlates of abuse by intimate partners because few women had a regular sexual partner at the time of the study. It is important to note that we did not intend to examine pathways among the above risk factors, but only how they are associated with commercial partner abuse.
This study focuses on a topic that has been little studied among street sex workers. Despite the small sample size, this study should extend the knowledge base on the relationship between violence by commercial partners, drug use, HIV-risk behaviors, and history of victimization among street sex workers.
METHODS
One hundred thirteen street-based sex workers were recruited from December 1996 through May 1997 while receiving services from the Foundations for Research on Sexually Transmitted Diseases (FROST'D), a nonprofit organization based in New York City. A mobile van outreach unit was used to both recruit participants and conduct the research (i.e., identify locations, conduct interviews, etc.). Within the general outreach program, the unit visits and identifies sex work "strolls" (locations) throughout New York City and is available 1 day per week at each location. Service includes education, food, clothing, assistance in obtaining a social security card and in applying for government entitlements, and access to drug treatment programs. The majority of participants in this study were from East Harlem and the Bronx. After being informed of the project's purpose, each women completed a 30-minute face-to-face interview. More than 90% of the women whom we recruited for the study agreed to participate. The interview was conducted for 110 women by trained interviews who were not FROST'D staff. The interview covered demographic characteristics, drug use history, history of victimization, sexual risk behavior, and experiences of partner abuse. In order to ensure anonymity, researchers collected no identifying information. Four interviews were incomplete and two interviews were missing data on dependent variables, leaving a total of 106 interviews from which data were analyzed.
Dependent variable
The dependent variable consists of physical and sexual abuse by commercial sexual partners during last year. We asked the following questions: "When exchanging sex for money or drugs during the last year, how many times were you physically abused?" and "When exchanging sex for money or drugs during the last year, how many times were you forced to have sex when you did not want to, or sexually abused or raped?" For each question the respondents chose one of the following answers: never, once, twice, 3-5 times, 6-10 times, 11-20 times, and more than 20 times. Then, we dichotomized their answers into "never" and "once or more." A combined partner abuse variable was constructed. If a respondent answered "once or more" to either one or both variables, "once or more" was assigned to the combined abuse variable. If she answered "never" to both, "never" was assigned to the combined variable.
Correlate variables
Correlates were selected based on earlier research, as discussed in the introduction. They include sociodemographic, drug abuse, sexual HIV-risk behavior, and childhood abuse variables.
Sociodemographic variables include continuous variables (age, years of education), categorical variables (ethnicity [African American, Latina, other]), and marital status (single, married, separated/divorced/widowed), and dichotomous variables (having an intimate sexual partner, living with children, currently homeless, incarcerated during the past year, commercial sex as the main source of income). Drug use variables are dichotomous (current use of alcohol, marijuana, intravenous heroin, nasal heroin, and crack/cocaine, currently being in methadone treatment), and categorical (visiting a "crack house" or "shooting gallery" during the last year [never visited, visited but never had sex there, visited and sometimes had sex there]). Sexual risk variables include continuous variables (the average number of sex exchanges per week, the number of commercial partners, and the number of years engaged in sex work), categorical variable (accepting money or drugs in exchange for sex without using a condom [never offered, offered but never accepted the offer, offered and sometimes accepted the offer]), and dichotomous variables (always used a male condom with regular partner, always used a male condom with commercial partners, refused to have sex with intimate partner because he did not agree to use a condom, and refused to have sex with commercial partner because he did not agree to use a condom, HIV serostatus). Childhood abuse variables are dichotomized (physical and sexual abuse under 18 years old).
Data analysis
Both univariate and multivariate analyses were conducted to explore correlates of physical and sexual abuse by commercial partners.
In addition, univariate and bivariate association between the correlates and the dependent variable were examined by using both t tests for continuous variables and x 2 tests for categorical and dichotomous variables.
Finally, stepwise multiple logistic regression was used to build models that best fit the observed data. The stepwise procedure, although not acceptable for theory testing purposes, is a useful tool for exploratory research, in which "the phenomenon is so new or so little studied that existing "theory" amounts to little more than empirically unsupported hunches about explanations for the phenomenon." 32 Backward elimination rather than forward inclusion stepwise method was used in the analysis. A correlate may appear to have a statistically significant effect only when another predictor is controlled. Stepwise procedure with forward inclusion may exclude a significant predictor from the final model if another predictor is also excluded. With backward elimination, there is less risk of failing to find such a significant predictor because all the predictors are included in the initial model.
The statistical significance criterion for elimination was set at 10%. The usual 5% criterion for statistical significance may be too strict and often ends up eliminating important predictors from the model. A strict criterion also tends to exclude those "control variables" that would make other predictors statistically significant if they were included in the model. This results in an increase in type I error (finding a significant relationship that is not actually significant) and a decrease in type II error (not finding a significant relationship when one exists). The exploratory nature of this research called for placing greater emphasis on finding prospective correlates rather than the elimination of suspicious ones.
The following correlates were entered into the initial model: age, years of education, ethnicity, marital status, having an intimate partner, living with children, being homeless, being incarcerated, commercial sex as main source of income, the current use of alcohol, marijuana, intravenous heroin, nasal heroin, and crack/cocaine, being in methadone treatment, visiting a crack house or shooting gallery, the average number of sex exchanges per week, HIV serostatus, and childhood physical and sexual abuse. Sexual risk variables related to intimate partners were not used because of missing cases.
This method requires that the cases contain information on all correlates included in the initial model. Due to this constraint, four cases with missing data in one of the predictors were excluded from the analysis. The multivariate analysis includes 102 cases.
Diagnostics of multicollinearity
Extremely high correlations among the correlates in the logistic regression models can seriously distort the estimates of the variances (and, as a result, the standard errors) of the coefficients. 33 To detect this multicolinearity problem, we looked at the following statistics: simple correlation and tolerance.
First, we inspected the correlation matrix of the correlates. None of the correlates included in the initial model exhibited extremely high correlation among each other, which would have required us to take corrective measures (some suggest the criteria of high correlation as about 0.8 or 0.9 34, 35 ).
Second, after the logistic regression analysis, we examined the tolerance statistics because we might not have detected serious collinearity problems solely by looking at simple correlations. Due to the unavailability of collinearitydetective measures for the logistic regression models, we ran linear regressions for the same set of dependent variable and predictors in the logistic regression models to see the tolerance. This is a defensible strategy because our concern is with the relationship among the pre- Table 1 describes the prevalence of physical or sexual abuse by commercial and intimate sex partners in the respondent's lifetime and in the past year.
RESULTS

Partner abuse
More than 50% of the women experienced physical or sexual abuse during her lifetime from commercial partners, whereas 73% of the women with intimate partners experienced physical or sexual abuse from intimate partners. Although physical abuse by commercial and intimate partners in the last year were similar, more women reported sexual violence from commercial partners than intimate partners in the last year (22.0% vs. 4.0%). Table 2 describes the sociodemographic backgrounds of participants and their association with partner violence by commercial partners. The average age of the sex workers was 35.3 years (SD 5 8.0) and the average educational level was 11.5 years (SD 5 2.2). Approximately two-thirds were single and African American. Forty-two percent of respondents reported having a regular intimate partner and 64% acknowledged that commercial sex was their main source of income. Age, years of education, ethnicity, marital status, and living with children were not associated with partner violence variables. Respondents with a regular intimate partner were less likely than those without an intimate partner to be physically and sexually abused by commercial sex partners (p , 0.033 and p , 0.010 respectively). Being homeless significantly increased the risk of being abused by commercial partners. Respondents who had been incarcerated during the past year were more likely to be physically abused by commercial partners than those who had not (p , 0.004). If sex work was the major source of in- 
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Total come, the woman was more likely to be physically (p , 0.018) and sexually (p , 0.003) abused by commercial partners than her counterparts. Table 3 describes the experience of childhood abuse and the association with three partner abuse variables. Thirty-three percent of participants reported that they were abused when they were younger than 18 years old: 22% reported childhood physical abuse and 31% sexual abuse. Although childhood physical abuse and childhood sexual abuse were both significantly associated with sexual abuse by commercial partners, current physical abuse was not. Table 4 describes drug use variables and their association with three partner abuse variables. Half of the respondents reported current alcohol use. The majority indicated current use of crack/cocaine, slightly less than half had visited a crack house during the past year, and of those less, less than 21% exchanged sex there.
Childhood abuse
Drug use
Injection drug use was positively associated with all three abuse variables (p , 0.001 for all abuse variables). Abused women were more likely than nonabused women to be current crack/cocaine users (94% vs. 79%, p , 0.050). Visiting a crack house was significantly related to having been either physically or sexually abused by a commercial partner (p , 0.023). Table 5 describes sexual risk behaviors and their association with the three abuse variables. Thirty-six percent of respondents who had an intimate partner reported always using male condoms with him, while 56% reported always using condoms with commercial sexual partners. Respondents exchanged sex for money or drugs an average of 24 times per week during the past year. Fourteen percent of the respondents were HIV positive.
Sexual risk behavior and partner violence by commercial sex partners
Physical and sexual abuse by intimate and commercial partners were associated with number of sex exchanges and HIV status at the bivariate level. The more often the woman exchanged sex for money or drugs, the more likely she was to be physically abused by commercial partners (p , 0.013). While physically abused participants exchanged sex 38 times per week on average during the past year, nonabused counterparts exchanged sex 20 Total times per week. Thirty-two percent of the physically abused women were infected with HIV. In contrast, only 8.6% of nonabused respondents were seropositive. When physical and sexual abuses were combined, 27% of abused women were HIV positive, while 8% of their counterparts were HIV positive (p , 0.012). Table 6 shows the result of stepwise multiple logistic regression on the combined abuse (physical and sexual) by commercial partners. The model's x 2 was 41.98 (df 5 5, p , 0.000). Participants who were homeless and whose main income came from sex work were more likely to report physical and sexual abuse by commercial partners. Those who injected heroin were much more likely than noninjectors to be abused by commercial partners. Respondents who had sex in crack houses were more likely to be abused than those who had not visited crack houses. HIV-positive sex workers were more likely than their seronegative counterparts to be abused. The variables in the initial model: age, years of education, ethnicity, marital status, having an intimate partner, living with children, being homeless during the past year, being incarcerated during the past year, sex work as main income, the use of alcohol, marijuana, intravenous heroin, nasal heroin, and crack/cocaine, being in methadone treatment, visiting crack house or shooting gallery, the number of sex exchanges per week, HIV status, and combined childhood physical and sexual abuses.
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DISCUSSION
Partner abuse is a common occurrence among street-based sex workers. Street-based sex workers may tolerate sexual abuse by commercial partners because they perceive it is "part of the job." This is especially true for those who are homeless or rely on prostitution as their primary source of income.
The study's findings in the univariate analysis showed that respondents who have a regular intimate partner tend to report fewer episodes of sexual and physical abuse by commercial partners. We speculate that the intimate partner may protect her from exploitation by commercial partners, or the intimate partner may be her pimp. This issue needs to be further explored.
The findings also support what other studies have shown; street-based sex workers live in poverty, tend to experience homelessness and incarceration, and rely on prostitution as their major source of income. These macro-social factors increase a woman's vulnerability and may also increase the likelihood that she may use drugs to cope. Moreover, the bivariate analysis, findings suggest that women who experienced childhood physical and sexual abuse were more likely to report sexual abuse by a commercial partner as an adult. As a result of earlier trauma, women may continue to be mired in a vicious cycle of partner abuse as well as drug abuse. These findings support other studies on similar traumas. [36] [37] [38] [39] Using bivariate analysis, women who injected drugs and used crack/cocaine were more likely to report physical and sexual abuse by commercial partners than those who did not use these types of drugs. Little is understood about the link between a woman's drug use and partner violence. It is plausible that the altered state produced by the substance abuse directly leads to violence. However, we posit that social and contextual factors mediate violence among substance abusers.
The findings suggest that visiting crack houses is related to being physically or sexually abused by commercial partners. Findings in the univariate analysis showed that two sexual risk variables, number of sex exchanges and being HIV positive, were related to physical, but not sexual, abuse by commercial partners. Condom use was not related to sexual or physical violence by commercial partners. Condom use overall, however, remained low with both intimate and commercial partners.
The multivariate findings on the combined physical and sexual abuse variable suggests that women who were homeless in the last year, those who reported sex work as their main source of income, used injection drugs in the last year, had sex in crack houses, and who were HIV positive were more likely to be at risk of combined physical and sexual abuse.
Research implications
Several limitations of this study bear mention. First, given the study's small and nonrandom sample, the findings are not necessarily generalizable to all female sex workers in street-based settings. Second, standardized tests were not used to measure partner violence and substance abuse. In addition, sexual abuse was defined to include the range from sexual coercion to rape. Third, we did not include macro-level variables such as exposure to community violence, access to sources of help, or unemployment rates in the community, which may confound findings. Moreover, the crosssectional design precluded the study of temporal relationships among substance abuse and partner violence and HIV-risk behavior. The relationship between partner violence and illicit drug use by the victim remains unclear and underresearched. Longitudinal population-based studies, as well as those among female streetbased sex workers, will be required in order to understand the temporal relationships among the three phenomena.
The social, contextual, cultural, relationship, and gender roles and inequalities associated with drug use and partner violence are also understudied. In order to understand these factors and the mechanisms whereby they mediate partner violence, future research must also include qualitative methodologies such as focus groups, in-depth narrative interviews, ethnographic research and life histories. For example, through in-depth interviews with women, researchers would be able to elicit detailed phenomenological and contextual narra-tives of precisely how partner abuse episodes evolve, and to identify the cultural, gender roles and social factors and the mechanisms by which they mediate the two phenomena.
Implications for HIV interventions
Our study demonstrates that sex workers are especially vulnerable to physical and sexual abuse by both intimate and commercial partners. Public health interventions for street prostitutes are likely to fail unless they are integrated with basic services such as housing, public assistance, education, viable employment opportunities, and prevention of drug abuse and partner violence.
Understanding the relationship between partner violence, the victim's substance abuse, and HIV-risk behavior is important for the development of public policies and treatment and prevention strategies to address the constellation of problems that drug-using female streetbased sex workers face. More coherent public policies and treatment and prevention strategies may also reduce future victimization and interrupt the severity of drug abuse.
In the last several years, there has been an increase in the level of awareness of domestic violence among staff in drug treatment programs, community organizations, and outreach programs for sex workers. However, such violence is rarely addressed in the assessment protocols and treatment approaches by the staff in these settings.
Given the co-occurrence of substance abuse, partner violence and HIV risks among female street-based sex workers, assessment and intervention on partner violence are crucial. They must be an integral part of the assessment protocol in drug treatment or other programs, such as FROST'D (from which the study participants were recruited), designed to assist sex workers.
In order to prevent partner violence and reduce its prevalence among drug abusing sex workers, it is also essential that prevention efforts include education for these women about their heightened risk of partner violence and strategies on how they might increase their safety. In addition, these efforts should include behavioral skills training such as problem solving, coping, and help-seeking skills. These skills may also sensitize female commercial sex workers to be more attentive to the risks of partner violence, and provide them with alternative coping mechanisms and safety planning for risky situations. Moreover, prevention efforts should consider macro-intervention at the community level. In order to address social norms towards violence against street-based sex workers, prevention efforts should also extend to all sex workers through outreach programs, drug treatment programs, emergency departments, homeless shelters, soup kitchens, etc.
